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(54) NUCLEIC ACID IMMOBILIZED BASE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simply manufacture irrespective of a length of a carrier made of a base material and a compound having a 
carbodiimide group carried by the material by immobilizing a nucleic acid in a dotted manner at a plurality of positions of the carrier through the 
carbodiimide group. 

SOLUTION: A carrier base material for carrying a compound having a carbodiimide group is solvent insoluble and solid or gel at an ambient 
temperature or its near temperature range. As the carrier base material, for example, plastic, inorganic polymer, ceramics or the like is used. As the 
compound having the carbodiimide group, a carbodiimide having a low molecular weight such as a monocarbodiimide synthesized by a general 
manufacturing process such as a dehydration from a polycarbodiimide is used. The polycarbodiimide is manufactured from an organic polyisocyanate 
compound in the presence of a catalyst for accelerating carbodiimide deriving of an isocyanate. The nucleic acid immobilized base is manufactured by 
immobilizing the same or different nucleic acids in a dotted manner at a plurality of positions of the carrier made of a solvent insoluble base material 
and the carbodiimide compound carried on the base material through the carbodiimide group. 
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<fri, IW1 0-3 00 0wmt*iP]Wtc, 
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0 0 0 /Ltm-C&SIS^ 1 ffiiStfXSMBS'fbSK. 
[W*^3] 0-3 0 0 * ^U*?- K 

aaBfcft W*s^ b rffit^ s #i r i > ^ti*^ i fatso 

[»;RJI 5 ] tK^iak^h/c^a^SS 1 c m 
10- 1 0 0 0 Ofll-CdE>6fll*311fBi8CDeEM 

[ MsftH 6 3 Stti »tst ±*cffl» 3 ti3fe ^ V ^ T * - 

JgS*ifc«M»e{b*1B. 

7 3 i»Kjft^«HR*-C* 0 mSifi 10-3 
0 0 0 mr**g»*JB6iB*8<75«»@«{bSS. 

r * £ 6 IBtlOfltKBSf bS«. 

[SMBH 1 0 3 «&#HJgYb3 1 c 

m'^cO 1 0-1 0 0 0 0fir^5fS^ra6IB*gCD^ 

[0 0 0 13 

^ftb/c. dna7 i*-m±uxmmrj:tmmmtmfcic 

[0 0 0 2] 

(*ibrffli*r«M»#-cSM«rHS-rs^ffi (W09535 

505 (#^^10-503841^) ) 0 

OIMitDNA^^t^S (W09710365) „ 
[0 0 0 4 3 LfrL. ±fB(DCQ^r^COi^TU, COS 
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=f^-«ci'OJR3 0 Ome r«TOSl»8» 

[0 0 0 5 3 */c. ±IB©(D*«fe4COC»r6*, l^±t 
DNA^^t^/^mi|^««il^^t$) 

"C#SSH*>2 5me rSS*"C<b|JRen-Cl^c. £6 
iciOme r J:9fiCM^coi»Tte^fc^5§gfr 

10 [0 0 0 6 ] C<D8»C. cn*T©Satli, 10me 
rH300me r ©«&£@SfbLfceE»SS<fbS« 
*flP»T * C i jWMHcHITc * £ 0 

[00073 
[0 0 0 83 

[IflI£^*T£/c#cD3M£3 i:fSt£jH 
[0 0 0 9 3 ( 1 ) K»t»W±CCffl«f3n/c*;l/#^ 

^ 5 KS^:wr5^b^«5^e>^sja»oia»fflwtc. ei 
— xt«fr*«»0fMa*/Ju#5*-/ s Fi^it^tt 

tc@S5tifcK»@^bS« <«T, mc rxjitfisj 
X Kfif*J <fcl»5C o 

[00103 ( 2 ) nrfa^^niciR^r* 0 1 o 

-3 0 0 0 nmt*5 ( 1 ) 0«K@^bS«. 
40 [00113(3) <£»<DfflfcB*i 1 0-3 0 0^^l/t 

^ kt*4 ( 1 ) ©«»H5efbK«. 

[0 0 1 2 3 ( 4) 5 KS^rW-r^jl:^ 

[00133 ( 5 ) mm&mmtzirLtc*<D%LftgM 1 

cm^/cO 1 0-1 000 om-C$>Z> ( 1 ) ORKi 
JEfbWE. 

[0 0 1 4 3 (6)I«c!:IW±(Ci^n^-/Vy7 

^- F*^^Sfb^«!3!pe>ttS»a*oa»ffi^fw:, B 
50 — Xtt»&a«BWW«B-f V2^T*- H^l-c^tt 
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[0015] ( 7 ) wiasanaHPHB-c * o i o 

-3 0 0 0 Mmr*^ (6 ) ©1SIMS5£4bSffi. 
[0016] ( 8 ) «M(DMft^ 1 0-3 0 0?^Ut 

*K-C** (6) o«»@3eft*« B 

[00 17] ( 9 ) -f - Hm*ftd«^ 

w**Btc*wts**/hur®*snTt»s (6) o*£ 

[0018] (10) *SK*i@S{t3ti/c^cr>a^aS« 
lcm^/cOlO-lO 000it^)6 (6) OKB 

[0019] 

[0 0 2 0 ] < 1 >fflf* 

[ 0 0 2 1 ] A . * -T 5 KtHfl: 

( 1 ) Stt 

o °o ri(tx«y^tt-c*4 tor *fttf#tc*ui»;5 

^ L T figffl 3 n £ EROS jfiWC JSC » 6 ti & *1*fe jg 

[0 0 2 2 ] C<D«3tctH»ait*0«K<fcLr. JIfrlftK: 

«. y^*^*^ asa*^. AIR, ^iRWfl^ *fe 
[0 0 2 3 ] ±fcy'7X*v?tlsXm<*8MCU, 

[0024] ±tm^(omtKt ur«, wti** y ^ ;u 
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[0 0 2 5 ] (2) Kim^t^B! 

(WjU*. «fRJBS5 1 -6 1 5 9 9-9&«(cn^d ti 
L. M. Alberino 6©M (3. Appl . Pol 
Vra. Sci., 21, 190 (1990) &£IH£4$^2 - 2 9 2 
3 1 6^«tCM^3nTl^*jS3tc<b'tCcfco"t:l!{jfir 

*i^3 KOKififfi-C^SEStifc*^*;!/^^ 3 h\ 

[0026] ±sa-i«y*ii/?K^-r s f», m^wus, 

n,#i?-Y3 Kfb*(EiiT*«B« (W*tf3 ->*;u- 1 
-y 2 -*;**U>- l -:*^> K) (D#£tT 

[0 0 2 7] #V*7^*>^3 K©»«{Cfflt>3_hiE« 

20 «s^< i; -f y>r*~ FftAW^L-rw. 4, 

4' -^V^n-^^^JU^ VS^T*— K m - 

f h7^^i^^'Jl/>i/>fVyr^-K 2, 4 - h 
•Jl/>^-/V^7^-b. 2. 6 - h U>^Y vi/7 

*- K 2, 4 - b y u>^>r y>r*- h £ 2, 6- 

4. 4' , 4" - h'J7x^;M?U>h'HVv7^ 

-K *2/i/>y-fyt/7*- K ^*ify*u>- 
1. 6-^-/yy7^-F, ';^>i/Yv^7^-F, 
30 ;to^^u>^y *~;i>^Yy^r* — K m ~ ^ ^ — 
;W5y^y5>r^— h. ^^^-u>-i, 5 -%>4vut 

h, 4. 4' -^x-U^^V^^-h, 

4, 4' -i^y xr.;by ^>s^-Y y^T*— 3, 
3' + 4* -hfy a— JVis-tV isT * 

-h, 3. 3' -£?-**-;H?y jc^-;V^^>-4, 4' 
-^-ry^T^-h, >(V^P>y^Vy7^-h^C 

[0028] ±ie^u >fyy7^- Mt^w^ne> 
©if B ^©^yy7^- FM*;^^ 3 NtT^C 
40 <btci:o-cfitil^«acs B ^-0^. aa^cM«y 

^T*-h&* k a8SJSB©»jA^e ass/in^ t *> j: 

-fy^r*—K (^^h, ^'^) -hyju-fy 
5^T*— ^^^^yx-;My^7^-F, n-y 
f;Myy7^- h, i/^D^5/^-fV'>7* - 
^?M7i/7^-h^«7ntSCi*5r*5. 

50 K&s, sj* y -f y * - h ^b^^otse^^jcS^racc 
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OH, -NHj, -COOH, -SH, - N HfOf^ 

ffitcuisr* ^ -/ v f r* - K 5R»td«3&> n 
[0030] ±saw«-rv->r^ - bo^ii/TK^-Y ^ K 

**r**#. 1 -7 2 1 -tf* 10 

> K, 3 1 -7 x^-;U- 2 -*J**U>- 1 
-:t*^h\ 1 -X^;l/-2 -*X#U>- 1 

[oo3i] ±fe* «;*7jwsj*^ ^ f©»*«, mmm 

WCcaajSU/ctor^oT *20 

R'CQi H + RN=C=NR — * R'C(=0)OC(l*iR)=NR 
Q Hj OH + Q H s N=G=NC 6 H, -* C, H 5 hHC(=NC 6 H, )0Cj H, 
RN=C=NR + R'NH, — RNHC (=NR ' ) NHR 

[0035] u/c^^r. &$tw(rcm^z>m&tes c<d 

[0 0 3 6 ] ( 3 ) 

icmk*mmtTZfe j $>mmmim&& una?*?- 
[0037] *^ccffli»6ti*ffi»cc*sc>r. _tia# 

JM^-f3 K{b^Bj«±SeSWJiicja^$tiSIRD, * 

©*7JM*5^3 K^t^OlBJ#63:*W*g^«:/M^rtf3b 40 
[0 0 3 8 ] *7JW*2^-f $ Kft^BJB. ^SCCK 

[0 0 3 9 ] ±te*JfriFi?<{ 5 Rfr&«5a*«l*_hlc«&JI 
Glcm^Z* 5 Nt^»£LTtt % _Lf2 (2) 

©lffliir«, loooHi^^ loooooy so 
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* [0 0 3 2 ] IbCDtultfisJ * Nbl^h 4#H 
B86 3 - 1 7 2 7 1 8#fi«R£K«rl580S6 3 -2 6 4 1 
2 8^*BCciE4SSJi£J:5ft, ^WJtrtcoJ*';**- 

-^;^y>f$ Kftd«lfa#«K«cffit^C£^rd 
[0 0 3 3 ] _bfE:*7Jl/tf^>f 5 Hb^^ttett&^l/tf 

s K»©jsjcei4«w< , r^n-;k r^>, 

TIB (I)^cdJ: 5 IcMlf L , T^^-^cb(D 
SCt»Tff2_(ii)SW)J:^t2:jtffL, T s -/S^OSJCSia 
CIID^OJ:^ t£iitf*r£ (Frederick Kurzer, K. Dour 
aqhi-Zadeh, Chemical Reviews, 67, 117-135, (1967) 
$6<k& Andrew Williams, Ibrahim T. Ibrahim, Chemic 
al Reviews, 81, 599-606, (1981)#&B) q 
[0 0 3 4] 

• ' ' (I) 

-(II) 
•"(III) 

[0040] &*s. «ittf, ±ie (2 ) -c&wutcmm 

^-Y^ K^b*«il^^MW<D??ffiT6c«3g$n/td<y* 
Jl/^^-Y 5 KO^tCti, »^S*s 1 0 0 0 6Cjftfc:ttl»t> 

[0 04 1 ] ±iEWlW3Cc«*f*«r*iJffiLrtH{*tcfBJ$ 

Fii^f^w, c>r*i<E>£*r:7' 

7?*or4>, *:(Dft^-cplC2£L± 1 0 Ol^TO^JU^^ 

M. -Thiols i cr>ii^B«ll=&HS'r&t6*i*cXW. * 

[0 04 2] COS^C^^^ 5 KK^fb^B. 
lBfB*^^-f 5 Kl«^ib^«5*s*tt_htc«5lIW^» 
[004 3] HfriBSM±fCmrlE^^^>?^ 5 Kitt^F-fb 



—C-0 0 4 4] Wc*)\,#isj 5- Rb*»*ft«IS^tcJ: 

<d r^u^>?Y5 F»**rrs<b£«jj mt-emt 
(HKHcw: raj -c*-5*i«fi± r^feu ©fflig* 

[0045] ftwte^ftora^sti**^*^ s 
Ffb£*N*, ±IB (2) ccgttwo/ct*-rtio»-/^-c* 

tt^t^^^y^ Hft^f (1 -e-tDfl^tHc 5 
3 0iO*;^-f5 FS£SLTl>*fc©a$W£0 
<. fflTKtf-MW-/ 3 F^3M@2fcW:<J:*3JhF£ 0<«7- 
2 0flT^)^ o 8?sa#>Utf^3 F4b^3K:tett£;*7;u 

[004 6 ] ±sB»*tOSffiecftW*S^€r/rLr±sS*r 

^#2^-/ 3 FK*wr*fb^£*sj*3-t±/cffltt (J^ 

Il^bT£?c^<D*;M^^ 3 FS<t^*i&Wc®f#3i 
fb^j£r, SSffi&cJbse*?;^^ 3 Ffb^asftTSW 

[0 04 7 ] J: 0**flejcc», tf)\,#V4 3 HWfc^ft 

{b^ttowr**^^ 3 K»©5i^tt< i 6 1 m&m 
l r $ it * c <t cc cfc o f# ft & o 

[0 04 8 ] ±ia*JJl/#£?-f x Ffb*«ft«*S*3BItt 
JltttfWctt, ±IS (2) tWc*;l^^ Kffc*W 
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3£&c, _klB (2) t*lffc*;l/^-rs F*b£-«9tc, 

4. */c, ±15 (2) r^tffc;*7;U**^-< 3 K*b£*KC 
^Wif&£ &c «r 4 /c^OWf&S t OX Z h tic 1j )l A 
3 K»*«ALfcfb^i»*. ±SBtafluD»«ccflH>t:<f> 
cfcl^. tfJUsKW* hMb^Wcc<D«^W^S^*AT 

[0 04 9 ] £/c, JzittJ^tfiSJ 3 Ffb^ftWIS^ 

±ib < i > xmwLtcmtmmtcffiiz&mti'&'zim 
*fctt±Kfb^m**«-r**7^#w 3 Fimoti 

[0 0 5 0 ] mttmwicccomj'gmmzmx-r 

5*ffitc-PC*r«, SWOttM^zSAT^'SlrBSCcjco 

[0 0 5 1 ] ^7^XSWcD^®^*CCT 3 

«CCigflgLTf#^n/c^tC7 0-8 0"CflffiCD©ffi* 
HX<3 USLT?SMJS:*8feL3 10 0-120 °CfIJ^ 

-eft 4 - 5 msmm&tHrrti\i**i> m 
[0052] tf^xmncT ^ smwHo'gtfem 

[0053] $ 6tc, ±ib ( i ) -c^f/clt^^r 
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9 

ot^6 CCgf&SfcaSA It JblEH<*<D»fiK: JSC > & 
[0 0 5 4 ] *fE^tCfflC^*JU*^-Y 5 Ffb^B^Wf 

o* «9 , UMBfb^B*** 1 f@«±<D*7;Utf ^ ^ FS 
i 1 ffl«±<D*"l/#^-Y S FSfem<0Wfle2££WT£{b 

*ffli**»*tc», #;i<iKt?-r 5 F^<D^r^ftW*S^ 20 
[0 0 5 5 ] coi^irfl^, Stt£StfJhtc 

t FS©SJ£1*£*iJfl§OT\ 

[0 0 5 6 ] B. -fvs^r*-Mi(* 
( 1 ) Stt 

[0 0 5 7 ] zf5A*v ?±LXM:#mcte % #Ux^ 

s f»jh. #i/ttfbtrxjk *'jy*fbt'x 
* i/y *{bx^u>, ^n$f*)«J:o'7^'; 

*ji:c;^7 7T>f 
ir», IR, tt. r;i^^A, 15^ 
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[0 0 5 8 ] ±IB»«fl!>Jgtti WiLtf, 7 * ;U 

a, jptg, fiSSia (tr-x, x f v s» ?\ 

te?*-A, fit. SS. £h 7t4'*- % ^U-K 
[0 0 5 9 ] ( 2 ) iBftOKit 

*«^<D«K^H«{br^/c^o*H(*», jiie*?w^* 

LfcBRCCSK«:@^b-rS/c«)<0^y->T^- FS£_L 

■yv^t*- ns«rw-r*sj«tt^fb-&«!*tta*©* 
- Fiitw-rafb^tttiSEattaiHcc^wft**^^ 

[ 0 0 6 0 ] Mittf. ±iB*ffiOI*9-Cfe. Yvm- 
h gSrWlT S*«tt<DYb-&«*aW*«C J: o tSttll 

X.^, V y 7 ^ - h 7'P t'Jl/ h 'j X h + y y 7 >f (D 

[0 0 6 1]*fc, **#*ffiec*WIS^K:J: 0 -Y V^T 
F»^WT5{b^«l*ffl»3-&S*ttiLrr 1 ^i* 
^jtc^ : Yv*>T*~ F»i*shfet5tcc*«ilfflcc#t* 
tt^f Sfc«)O i &tt»*Wr*Yb^»«r, a®icmilB{b 

tt^CtO -YVS^T*- F»*WT*ffc^*i«»PF« 
»*W*ftYbd^*^**^Lr5SHK:«t*ll«: 

[ 0 0 6 2 3 3 6tc ( ±IB*t*tt^CcJ:0-Yv^r*- 

F»*wrafb^»*a««fflK:jH^s<is^ffi<to 



n 

[0 06 3 ) c©»a*tttt, giscc-Yy ~>r*- hS 
T * **PF«14 Oltf* 6 & & SB?* @ S£lT * ft ti> 

- M^«^/diiiW±©^vvr^ - hit l 

-fy>7*- HO^i< <h*> lffl£^LT*^|£^<* 
[0 0 6 4 ] ±IE©SBft*ffiK:flBt»£-f y~>7*- Mb 

FWtfen^o 20 
[0 0 6 5 ] gfc. *MH*3(C 1 ffl£Ui©Y v->r*- h 
Si 1 ii^±<7)>f V^7^ - MWOf tlS^St^i 

^ay>M^*W-r*fb^«5©^y->r^- h*tmo 
[0 0 6 6 ] ±3BO£t3ttrffiK:flIl>£. SlffiCC^yt/7 

hSi^wtt^SB^Sfctiife^b^owrs-r 30 
ti. ±ts< 1 >b ( 1 ) t*^l fcmumwtc 

- hSi^Wtt^ffi^WffiSS/ctiilEfb^^W-r 
Hftffrtcw:* ^/l. r^I, 
^ng{CagA2*i£ 0 

mmic£-3xm%fj:tt£&mmmtRzriz>. se>^ n 

[0 0 6 8 ] WiU^ ^7XlW^i^f*iC7 ^ yS 
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MicmmL-c&^tifcffi&ici 0-8 otnaoasa 

BX0fcHLr^K^7kgfcL?6tC, 10 0-12 0 "CfMJg 
[0 0 6 9] Sfc. ^^^g«CC7^ yg«?foWf£S 

m* <D-n$m*mK~r zct\z. mcnioti 

[0 0 7 0 ] $ etc, ±sa< i > b < i ) -vmiffcmu 
«»»^jBtcg«fes^*iA"rscifeL/6c, cn^r-eco 

[ 0 0 7 1 ] ±sBos»jg*^c*ji»r«. ±fE©«cco 
rt# h tiz 2 <it(±<D -y y ^7 * - h mzmrz & fc» 
l <g « _h (D -Y y > 7 * - h m t l _h <o w y > 7 * - 

t. StffiCCYy^7*- hSi^Wfe^njffiAjr^/cftJBU 
SB-Yy^7*- h«W5^<OWfi6aSt>L < B^py>l^F 

^ft&frFTJEJfcStL SasBS*t^Di<DWSeStcmi52{b 

l {SWJiCWy :>7*- h^<t l fflfcLLcD-Yys^*- 
-Yvt/r*- hSti^cowiSB*feL< 

*£WT£fb^4&£flH>S*§^Ccra:, YVJ/7*-H 
[0 0 7 2 ] COcfc^CCU-C»6tl-5*:ft^*®CC>r 

^i^tts/c^o^t ^y V7^- vmo&Sflt 

t*. TIB (III) CC^-TTK^Sch^JSJ^, TIB (IV) CC 
[0 0 7 3 ] 

[fb2] 
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RN-C-0 + R'-OH 



RNH-C-OR* 



T 

O 



(III) 



RN-C=0 + R'-NH 2 



[0 0 74] < 2 >«WHSf fc«R 

[0 0 7 5 ] **^<DaKH^{bS««:*ji^'C. ffl*(c 
«»3W*tt«cHS3 ft & <b », m#<D*% zicztu-c. 

[0076] *m}<Dmwmj£im&<D*tK<D&m®m 

0-3 0 0 0 /2mr&£4><Da*Ptf 6ft 

0-2 0 0 0 $immXfl*&lfP>tls 3 6CC»*Ll^-Y 
X£ It, iSl00-l 5 0 0 /im«Btt s »lf 6ft 

[0 0 7 7 ] fy£B;£01^XtCOl>T^ iE&rfP* 1 0 u 
m^mvU^kmimnttj: K> , 3 0 0 

*#A-Tft«. ^(D-y^X^±fa«Kffli-r^Ci^»* 
[0 0 7 8 ] *»?BO«iJHie{ba«tC*5W*M[ 

mmi cm'M^ lo-iooo offlfss. Kfii< 

ra. 5 0-3 5 0 Bett-cASttMHSftJME^flStfe 

ft*, 3 6cc. &§£wcD&mmm<mmctowz*vt<D 

»S8. ffl^tc<fc«3^SaiRSft^-5*>fl[>r*^. 
[0 0 7 9 ] *»!B©«BIH5E{b»<EK:H«fbSftS« 

Kcft*rB3eft*«HJBlr*-pfc«*3&* 10-3005? 
r&£„ gfc, aSfbSft&te&tti^arao-cfc, 



RNH-C-NHR • (IV) 

10 **JBi»6ft*. ±g2*^W©=KMa^b*fitc*5C»7:* 
tt{cHSfbSftTi»SttMttH—-ca o r fcRft r £> 

•ctt, &*tiznmi&tmK<Dimjm* mimic* 

[0080] c©«^asi€r±iatM<*tc*t«tcHS-r £ 

- Kb^«j3Wfif#sti/tMttK:, jBiSfcjfcfFF'C. ffifcS 

K{b^*fctt^y^7*-Mb^»<fcttBte« 
20 «3-&w#j&sjss-ti-ft«m^ mmcmmztitctui 

ic**)* «W4*ju#t^-f 5 Ffb^BiSfcra^y^r* 

-hit^iM^1-^ 0 -€-CD*S*. «KBtfi2tlttCca 
5£fb<*ft£ 0 

[ 0 0 8 l ] M^co«*tSjcEcc4dir»-rB3e 
3ftS«M©»flWs«tf#Sft«<fc^CC, a*, «EK«7jc 
* 7 r -*te^£ft**P/c^rS«&;*ft&. 35 

30 /c, mmomoustt orw^ttoassftsttKCMS 

l4^SKctoft«:C>J:^ec, Riao^l OO'Cit&ci 
[0 0 8 2] #^tefcl>T»fi©«»£. « 

m&thZifi. **W#Cft6CCPRffiSftafe©rttfc 

tCrf?IR3ftr*J»3. *ffeWCC*5l»TfcCft6*fflC^C 
40 tb^nJSB-C**. 

[0 0 8 3] 4:%qSO«KH£fbX1E». Cft*fflH,»T 
»«»*ff^BBK:. ±SEH3efb««l«^o«»^*«« 
fflf*CcS«F$ft/t*;u^>r 5 F 

^- Ht^©WT£5f^i&^y^r*- FgccJifBa 
fi{b«M«^«Bj«*9f49»W«cS^^ * c i *W< 
/ce?>ic . _LiacD^ltc b r jSWc«Ht*a»6cH5E<b L /c 
f^cc, a*H05/i»7;^s> (BSA) , 

50 U ^ A V-is 3 >SJ6"C-«WCCfflc * 6ft -S«M«§f*fM 



15 

[0 0 8 4] c cd^cc itnen h^$m<Dtmffij&\t 

>-3>ffiCCcfc»3iftSiB?iJ*^*r€>SJB. SBH (sequ 
encing by hybridization) SHOM (sequencing 
by hybridization with oligonucleotide matrix) 

[0 0 8 5 ] 

[0 0 8 6 ] 

( i ) vit&mmamm 

4, 4* ~^i?P^;^ ^>^-f V>7^ - h 1 
17. 9 g i^^U^+ViU-Y WT*— F 1 2 . 5g 
*ii)\,7fiV><< 5 FffcJttSI (3-^Jb-l-7x^- 
2-ta^b>-l-^VF) 1. 3 s £^C^£# 
i^T. 1 8 0 C CT?4 HBflKifiS'S. MiS-Ctt^tRO* 
)V7$is<{ * Mt&m (M&m. 1 0 . «TO»^12 4 0 
0) ^rt#fc 0 Cn^rl 0 y^ppyjr>200 
m 1 *C«»S1±. *fr#*J>4 S FMfc^«ff*«*fl*ft:. 
[0 0 8 7 ] (2) r5/^7>fF^7^(D^S 
MStKI 80mnci0% ( v/v) 
;b F »;x r*^i^>/x£-/-;U?§j£2 0 m 1 £fln*. 
J:<«J$L;te. *CCC6N(0HC 1 fcflD*. pH3-4 

■c2«FiHfti««afflLfc. »n8Msji#*7«. x^-f f#^ 

[0 0 8 8 ] (3) *^-f5KftX7>f K»7XO 

±16 ( 1 ) rf#6*ifc*7ib#^-f 5 F<t*»*«2 0 0 
m UC. ±fB (2) rfllfc titer £^U7^ F#7* 

MU/c B :*ec, ch^7-(F//7^^^PP 
^^>2 0 0ml £/3t>T 1 0^o2|ilft»l/c 
4 0"C-C2B#ra&SLT#;U#^ 5 FffcX^F 

[0089] 
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( l ) r s yfbx^-Y F 

^StKI 8 0m 1 CC1 0% (v/v) 3-7^7'Df 
Jl/F'ii r^V^V/x^-Jl^i^ 0 m 1 £fla*. 
J:<8M¥Ute. ^CtC6 NOHC 1 «p H 3 -.4 K 
HBL/cfft. ^7^K*7^15M?fa^ 7 5 XT? 

**«*»63l&±tf. SKSzlcCJ; < SfclujfcLteSL 1 1 

10 te a 

[0 0 9 0 ] (2) A Visr*- Ffb*v-f F#^X<E> 

^*U-y*-U>2^-f V^r* — F©2. 5%^PP^ 
Ajg«&c±3srw&*-iter s ^{tx^-Y f#^x l 5tfc 

0 Ora 1 (a^> 1 OM^i5tM2[HltTo/cli 40'C 
T2B3PdW&»L-C-Y V'>r*- Mb*^ K^7^^# 

te. 

[0 0 9 1 ] 

T^IIO- 1 5 7^fe*DNA^Milt, @c^'J# 
•«§ 1 SC/2 tCTn-rttSBe^J^WT*^ U * U** F 

^7-f7-it^PCR (^i;^^— fe'- - 

'J7^> 3 » SC^oT, E^J##3CC7jVr£»Be?U5: 
te„ 

[0 0 9 2 ] ±S2«iHjS«J^0. lpmol//ilM 
5J:^C2M NaCMCffll. DNAfflil/c, 
30 SPB I O (BiL^y F^x7x>y-7'J>^M 
. arr.ayer) JJ2RJ6W 1 T»6#ift:*7A' 

F^ftX^-Y F#7*<Dj^S©ffi»c. fiI2DN 
AS?K£fi:tI2 0 0 amt'50 OfflWCC*;**? h Lte 0 
DNASrXtf^ F UtzXJlstfisJ 5 NbX^>f Ftf^X 
*«««UcA*i. 3 7 0 Cti5^MUc 0 ^t\ 
3%BSA (^'>jia7Jl/^5» **tf«««A 
(0. 2M^b7"h»;^A. 0. lMh'jXJIKpH 
7. 5), 0. 05%h7>fh>X-100} iCgU, 
3 7'CT'15OTMl/c B «CX7^F^7^^TE 
40 Mffi : & (lOmMF P H7. 2/lmM E 

DTA) rft»L/c», 3 7 6 Cri.5^Ml, M 

F#^x*»yt. 

[0 0 9 3 ] (2) A^y^^-> 3 > 
DNA^BatL/c^Jl/^^S FfbX^ F*f^^* 

1 oo'CWci 0 7>Pfl»«u, *»*4>«:5»ra« 

VfU, r^DNA^r^t±^^/c 0 C(DX7^F^7X 
ODNA^HSftb/cSP^CC, n<tzf*J tfJ-e-isa > 
M30Ml^t X7^F^7X^A77^^A"C 
50 Sot, 4 2W)^^-/Ur-Mil/c 0 
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^-fv-*ffll>'C, VT2it(£^-*»*a"rSC<b*cJ:o 

-[0 0 9 4 3 C^-f ^y^-r-tf-^a^MittCDliflt) • 
5X SSC <SSC : 1.5M NaCl. 0.15M^ X >^7^ h »; V A ) 
IX ?F>y\ — (Denhardt's solution) 

25mM F > 7 7 (Na^HPQ^NaH, P0 4 a 

W) PH6. 5 

45% *Jl/AT 5 F 10 
10nq/m> W ( S a 1 m o n ) flHP-D N A 
2pmol t't^Wt^P-y 

[ 0 0 9 5 ] (3)«F^^^'J >a >iJfe^ 

[0 0 9 6 ] CtfX h'W^y y^-tf-^a 
O'^tfO 20 
^1&P£:2X ssc, 156 sds: MM. 5 7>fUl. 2 0 
^2SP^:o.2x ssc, 1%SDS; 4 0'C, S^fiJL 2 
H 

»3«ffl:2x ssc; Si, 5#fHK 1 [el 
[0 0 9 7 ] (4) >\<C?y y-t-tf-iszXD&tti 
3%BSA^OIi®lA 5 Om ICC, _bfB^X b'W 

>^^-hM(Gibco BRLm 3%BS 30 

AzstsmmmA-cmm* 1 o o ote#£?b/c*>co) 2 

X^-Y P^^^^fllWffiA 5 Om lCCrSStO, ^M~C5 
Cft*2lsJjB»)igu 

[0 0 9 8 ] y<UC, X^ F^vX^JBtfiSB (0. 1 
M*^h»;^A/0. lMh'JXSE pH9. 5/ 
5 OmM fait"? & A ) 3 0m 1 ~C 1 liJSfc^ b 
fc a ««tc; X^>*Y k^X«r*«6« (*gf£*£BCD3 
0inl+BCIPgl(50mg 5-^'D^-4-^ 40 

;l/tf;x:7 h/9 OOml^? 
;l/*;WAT * F) 25Ml+NBT$(50mg ~ b 
h^V'J ?A/1 . 8ml 70%x^?y- 

no 5 o u i ) ccaau s*r 3«#nraw»u 

[0 0 9 9 ] 

CM*W2] (1) Wi/^FfU7^Fi/7Xl 
^©«MOlS 50 



A D N A (^4 8 k b ) £ 1 0 0 n & /u 1 tctt 5 
tCO. 1M MgCI^C^ML. DNAMiU/c, 
SPB I O (BiV7 h-)irx>^7'J>^M 
a r r a y e r ) ±I2»5SOT 1 Ti^6ft/c*7;U 

FIU7-Y K#7X<DWS<DffiStC, ffiTfSDN 
A SiR^rieS 2 OOumt'5 0 O^rtcx^? F L/c 0 
DN A^X*<;> F Lfc^Jbtf^Y 5 FMbX^-Y F#^X 
*K««HcAft. 3 7 B Cri5OT^L^c 0 ^C^, 
3%BS A*^tr«««AOCiSaiU 3 7°Ci?15^rBl 
««L/c. ^C77-Y F*7^^TE»m'^t/c 
». 3 7-C-C1 5»P H 1K«L, «K(DNA)%lSft 
Lfc*n/#^-/ ^ Ffbx^ F#^X£f#ft: B 
[0 10 0] (2) ;W:/'J ^Y-tf— >3> 
DNA^I^bl/c*;^^'/ s Ffbx^-Y F#^X£ 

i o o*c^j»**cc i o^faaatu 5 *mb 

III. -JiKDNA^SIttSffc. CCDX^W F#^ 
*<DDNA*g3£{fcb/cffltfHC, A-f T'V ^-/^-xa 
>7g*85 0 m 1 Sri£i±. X7«f F^7X^n- 7 7^;bA 

-< u # ^ -fef - 3 >8js©«jsiiaToi o r * -s . 

r^, t'tfXb^P-^t EcoRItMl/cAD 

[oioi] c^-r^»;^-<-tr-->3>i§«cDffi^ 

5X SSC (SSC : 1.5M NaCL 0.15M^ >S^7^ h U ^ A ) 
IX -r>>^ — (Denhardt's solution) 

10% T^X F 3 > 
45% ^ F 

lOnq/ml If^rfif-T-DNA 
lpciol b'^^>jb7*P — ^ 
[0 10 2] (3)^F^^'J^^'-^3» 

[0103] c*'x F^-r y-r-tf-s/a >&tmk 

^l^P^:2X SSC. 136 SDS;^^. 2 lei 

m2gp§ : o.2X ssc. i% SDS ; 4 8 °C % 5^>W, 2 HI 
*3SB:2X ssc;^. 5frm. 1 lei 
[0 104] (4) /\4Z?V tmz-isaXD&tti 
3%BSA^«««A5 0mli-c, ±IB^X h^-Y 

iiaT3o^^^>^^/c ( ;x^c. cne 

£X F U7>7t°i;>7^77<J7 ^X^r ^— fe'3>v? 
~5*-b ( 3 % B S A *$Oi»W«A "CJHiS* 2 0 
0 0*S*|RU/c4iO) 4 5ml{ca«U ( ^t3 0^ 
mfcfcZittc. ^ur. x-5^ K^X*JBHHRA5 0 



(11) 

IS 

[0 105]*5C, X^ F#^X£i£Sji&B 3 Om 1 

vimm&Ltc, mmc mmmm mmwtB2 om i 

+ BC I P®& 1 8 p. 1 +NBTI5 0 ai 1 ) CcjSS 
[0106] 

[^^3] ( 1 ) XJltfisJ % FitXU K^77^± 10 

( 2 1 m e r ) 1 0 0 n 1(C^^J:^CC2M 

NaCKC-^l, DNAMiUt SPBIO 
(SiV^F^xriyy^r'Jy^, array 

e r ) zmiK ±nzm&m i -cm^ntctDi&isj s k 

^2 0 0 am-C5 0 0©BFfCC^^ > h >PtBS<h U 

t, ^P-^C^tL-CtB^i^WO^l^D NA (te 
t ) CD?g*£ ( 1 0 0 n 1 ) *7;U* ^-Y a F{t 20 

/Co DN A£X#? h LtcXJlstfisJ 5 NtX^W F# 
^X%e««CCAn. 3 7'Ctl5M^IUc e ;^ 
■C. 3%B S A£#tf«W?KA6caU 3 7'Ctl55> 

3 7°C"C1 5#fHH£«U (— #i*DN 

A) *B5£fbUfc#;u;i^-f 5 h'itx^J K//^**» 

[0107] (2) > 3 > 
DNA^KftUc^^^ ^ FiU7>f F^/7XO 30 

i®5 0 u 1 ^7^F^7X*A7 7-f;l/ArS 

[0 108] C^-r^y^-r^-^aVSfficOfflRS) 
3X SSC 

10% -r + X h ^ > 

Ipmol b^^>ft^"U-^ 40 
[0109] (3) ^XF^^'J^^'-i/ 3 >^ 

>w:/y >oa, xw f^^^^^^^ 

7 * ^3>?§?S^@ 

[Olio] C^x ^-f-if— > 3 >8fcjf«fe 
AO 

mi^P^:2X SSC, 0.136 sds;M^, 5#ffiL 2 0 
£f2ISP£ : o.2X ssc o.i%sos; 4 0°C, 5^^!, 2 0 50 



M2 0 0 1 - 6 6 3 0 4 
20 

Iit3&pg:2x ssc; mu, 5#RfL 1 lei 
[0111] <4) ^NY^ , ;^-/H2-^a>©1ftHJ 

3 % B S A WA 5 0 m HCSL, Sfflr3 0 

r;u^7 ^-4f=3>^ J .y- ( 3%B 

SA^t?JSffl5?ffiAX-J[l*S^2 0 OOf^l/c^) 

4 5ml Kl«SU ^"C3 0;»IHJKJS3 tt/c X 
^ K#5*£fiH««A5 Om 1 fc«U iiSt5^ 
ftSLfc. cn*2IsI3»i3igU, f^^><b*g^U^^ 

««B2 Oml+BCI P»«l 8 m 1 +NBTI3 6 

mucsu ssa-c 3 erases *feSj£*tf ofc»s 

[01 12] 

[^*WI4] ( 1 ) #;L>tf^-r 5 Ffbx^-Y F^/7^± 

ie^j##2 tcTn-rJesE^j^wr * f 

(2 1 m e r ) 1 00ng//i 1 ^;^J:^2M 

NaClttiSWU DNASIcl/:. SPBIO 
(BaIV^ F^ x/x>^7 >^*±£5L array 
e r ) &mi\ ±MZm&m l ti#^n/^J^y>f ^ F 

i2 0 0 amr-5 0 OffleFf^^y H/c KMt L"C, 
^n-^fc^urfaffitt^WL/^i^DNA (tet)4 
1 0 omWrXtfy bLtc. DNA^^'^FUc^W 
S?-f S hMb*^ Y Ftf^XSrSfc&t&CCAft, 37°Cri 
5^raK«L/c..^Cl^, 3%B SA£Stf«fKiKAK: 
V^U. 3 7°C-C15 5>rMlfc 0 TE««*tfti»0 
3 7'Ctl 5»ra#£«L. S» ( — 2^iMD N A ) 

[0 113] (2) A-/7 J 'jy^'-^ 3 > 
DNA^SSbL/c^Wy^f 5 F^ftX^-/ F^XO 
DNA^H^ifbL/cas^CC, >^<<*7*) # >B>m 
fab 0 u 1 ^7>f F^7^?r^7 7^1/A-C^ 

[0 114] C^^-f^'jy-T-lf-^ a 
3X ssc 

io% -r^x F^> 

[0 115] (3) ^F^^'J^Y^V3>» 
tfj-te'—is s ><Df£, X v ^ F^'^X^6^^^ 



(12) 
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[0116] h^^^-;y>r^->3>25t^ 
ft] 

lgl&Pg :2xssc o.ix-sos: ^ffl, 5»m,-2H — 
^2&pg:0.2X SSC 0.1% SDS; 4 0 °C. 573fdL 2 

<£3gPg:2x ssc;SiS. 5»HL IB 
[0117] (4) #4 -tf-v'g ><D**fcti 

3%BS A£Stf«f»i«A5 0 m Hc«U Ifi"C3 0 10 

r^^'J^^X^r b*=i>^*y— (3%B 

S A«rdtf««iKA-CJl«t«:2 0 0 0 <S*« 0/c 

4 5ml6C«U ^i&"C3 0$MBJR|£3t*fc. -JOC x 

SliUc. cn^2[5]^^ilL. 
ofc3>^^y-F^iSUc, acec, * v ^ F^* 
$«««B3 0 ra 1 r 1 [gJ^L/c M£(cSKi%S 
(««JKB2 0ra 1 + BC I P*«l 8m1+NBT« 
3 6/iUClL, SSr3B#|ffl«C«U ^eSJS^T-o 20 

[0118] 

[11*6015] (1) jfrAtfW-fS FiU^O'^Xi 
^JBBO- 1 5 7<0*e*DNA*l»gSil/T, 

■^l si^4cc^-r^sa?>j^w*r^>^ * u*-^ f 

ft. 

[0119] ±SE*f iHj®B*£0 . lpmolAl (Cfc 
S«k^C2MNaCl(cm, DNAS«tlfc. 
SPB I O (BaLVV h^xTx^T^^ffi 
a r r a y e r ) ±iB*(ffi« 1 *C» 6*1*1*7 ;U 

ASiR^SS2 0 0 Mmtl 0 0 Offim&CX** hU 

tc. DNA^^^h $ FfU7>f F^7 40 

v**m&mc\iri. 3 7'cri 5#ia«:«o/c. 2a» 

■C. 3%BSA£^i*ifgffi?£ACC?§U 3 7°C"C15^ 

fc«. 3 7'C"C15»Pai£«L, MIS (2*»DNA) 

[0120] (2) 'W:/'J #-/-fe?->'3> 
DNA^ia^fbb/c*^*^ 5 Rb-X^-Y F#^X£ 

i o o*c^7K*{ci oamawu 5 »■« 
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3 0 m 1 £t£t!\ X 7 >f F^7X^A77^l/A-C 
JS-^T. 4 2*CCD^*-^-^^r— %»a«lL/c 0 »W 

[0121] ^-/•fe*-'>3>^s?(Djffi^gD 

5X SSC (SSC : 1.5M NaCl. 0.15M£ X >i$^ h »; A ) 

IX "flsJ^ — VWtiii (Denhardt's solution) 

25mM »J h ^ A/* v ~? r — (Na,HP0« ,NaH, FO« a 

W) pH6. 5 

45% tWl/A7 5 F 

lOnq/ml if^fg^DNA 

2pmo1 VX^lsifrJ'Vt—Zf 

[0122] (3) tfX WW^U >m& 
>^4-fV ^-f-fcr-^a ><Df£. X7>f F^/7X^6^7 

L/C 

[0 123] (^Fa^^^-> 3 >MS 

SH 1 13P£ : 2X ssc, 1% sds : mu. 5#!Hh 2 m 
IS2&:Pg : 0.2X ssc. ix SDS; 4 0°C, 5#HL 2 

m 

^3SP^:2x ssc; MU. 5#«L 10 
[0 124] (4) ;W^'J 

3%BSA^Wg*A5 0m 1 ic v JtfS^X F ^ -Y 

>^ay-FS«(Gibco BRL1±^, 3%BS 
A3S:$tf«W?RAm'iR^ 1 0 0 0 L /c & CD ) 2 

om i tcssu Mr3 0^rBiJSi^?-i±/c o ;xt^-c, 

-Y F^7^X^^ffi^A 5 0 ra 1 icrf^f !Sr5 

[0 12 5]^C6C. X7^ F^7X?:iMB3 0ml 
•ClHiJfc»U*:. ««CC. X7>f F*7^^S1M 

(«««B©3 Oml+BCI P?§®2 5 ju I + NBT 
I50m1) ecaKRL, ^T'3^raS!cgL, ffefeJRfS 
^rtf^/cite^ *7 ^ F^^XiiCODNA^r@^L//cfii 

[0126] 

[H««6 ] UttW l ( i ) tc*jc^r. ijfctfisj 2 
Fib^7^ F^7^0ftto*){C, ^5t^J2-Cf#6fi^c^ 

1^(1) iR^CLr, «M«rH3E{bL//c^V5^r* 
- h<bX^-Y F^^X^#/c 0 
[0 12 7] 
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--bitxu Yn^xzmc. 

[0128] 



24 



3<d ( i ) tmmizLx. mstzmmitLtc-tvuT* io 

[0129] 

^-Y 5 FitXU Ytfy^cm^U ( 2 5 4 nm) £ 1 
2 0mJ/cm , )Blil/ce(Wi l ^Jfe^J 1 O ( 1 ) i 

Plate ur, 8»^ig<tufc*;^y^ 3 Kffc*^-f 

[0130] 20 
[HSfeW 1 0 ] H*feffl6CCtel>T, DNA^-vM 

7 o cri 5»faeat5is©ttb»3(c, -rv->T*- 

bitX"? 4 F#^*CC##M£ ( 2 5 4 nm) £ 1 2 0 m 

ft. 
[0131] 

CtMsWdl] (1) ^';-L-'jS/>3-h^7-f 
5*±^©1£liJISSl 30 
15^J##2 6C7nr*»K^J*W-r** y rf* * F 

(21mer)t 100ng//il CCttS J:^^0 . 
2xSSCCc*g&?U, DNAS«iL/c. SPBIO 

(0iV7h^xrx>y^7';>^m array 
e r ) &ffli<\ ^' , J-L-'Jy>3^h^7'f F^7X 

2 0 0 uraT'5 00»^^Uo ^MiLt, 7* 
D-^tC*tL-Cffl*Stt*WOttl^DNA (tet)^l 
0 Ommxtfv bLtc. DNA^r^^7hO/c^'J-L 

®r2B*MJSt£L/c. ^^r\ «jEK:«siar 8 o *a 2 

B*ffll£tt$^fc. F*77*£0. l%SDSt^ 

*L/d£, v*r>?mm (^7jc=>^^M ; 1 er, N 
-^f^-t'P F> ; 10 0ml, 0. 2 M*^g^ 
MJ^A, P H8. 0; 100ml) (cSfiri O^fiS 

[0132] ( 2 ) /W:/y *t4*£-U* > 
DNA^@^{bUc^'J-L- y^>n- hX7^ F# 
v*©DNA*H£{tOfcSKHC, /W:/y #V-t2?— > 50 



AtSot, 4 2*CCD^*-£-^*-C-- BfcJjng&Lft:. 

[0133] C/w:7yy^-^ a 

3X ssc 

10% f=+x h ^> 

[0 134] (3) FW^y ^iz—>3>8t* 

[0135] Ctf* ww:/y y-f-tf-^a>ijfe»* 

m 

3f£ 1 : 2X ssc, 0.1% sos ; MM, 5 #HL 2 m 
3l2fgpt£ : 0.2X ssc, 0.1% SDS; 4 0*C, 5^ft5, 2 
HI 

m3m% : 2x ssc:SS, 5^ffH, 10 
[0 136] <4) ;W;/y ^iz~^ 3 >Q*fcfiJ 
3%BS A£Str*B8BKA 5 0 m 1 C£»U ^"C3 0 

7JU# y 7 *7s -? r ^--tr'^i^^^y- b&M ( 3%B 
SA%Stf»«ffltA"CM?S«:2 0 0 0 i£%f#lUtc 4>CQ) 

7-f K^7^«:»««A5 0m 1 (C«U, MUX'S&m 
ttSUc. cn£ 2 0^9 510, b't?>i^OW 
F£r[*£5;L/c 0 acCC. X7^F^7^ 

b 3 o m i -ci hi** o fc. mmtcmwms. 

mmms 2 0 m 1 + BC I PSSiKl 8/il+NBTI 

3 6 u 1 ) tcau sa-c3nsraafiu, ^astc^tf 

[0137] 

[Jt®W2] (1)^'J-L-'J^>3-FX7^F*7 

i5?u#^2 y 35? ^ u^-^ f 

(21mer)^ 1 0 0 n g / u ICC^^>J:^ . 
2XSSC{C8»1. DNAtlil/c. SPBIO 

(SaIV 7 h^x7i>y^7 U >^I±S{, array 
e r ) £flH\ ^ ! J - L - 'j i/>3- h ^ 7 ^ F ^77^ 

(5>^-7f±«) ©Bffsofaiafc. 9friBDNA?gffi*ias 

20 0/imt5 0 0i^#? bUtc 0 KMtLX. ? 
P-^CJtL-CtHffitt^rWb&t'iDNA (tet)^l 
00 spot. DNA^^^-vFUc^ 

y - l — y ^>^- j v tf x&T- + >^--cca 

"C. 2B$«?a»3-|±/c. ^CCC^7^ F^^^rO. 1% 
^; 1 & , N-^W-fP'J F> ; 10 0ml, 0. 
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2M*^ig^ h U^A, pH 8. 0; 1 0 0 m 1 > K 

/Co 

[0138] (2) /x-f^'j^-tf-S/ 3 > • 
DNA^i^tL/c^'J-L - hX7^ K# 

^•p-^ti. UttW l rflaofce'^^Mb^n-^ipl 
[0 13 9] C^w^»;yY-t2-v 3 >^(DM^J 

3XSSC 

10% 7^ ^ h v > 
lpmol t'^?>{l:7'7 -Y^ — 
[0140] (3) h'W:/'; ^-fe'-Vg 
A^T-'J^^^^gXDtl ^7>f 

[0141] h'W 2V-fer— > 3 >mfc§k 

3UI£Pg:2X ssc. o.i^sds;^M. 5#fUL 
^2M: 0.2X SSC 0.1^ SDS ; 4 0 C C, 5^m. 2 

SEQUENCE LISTING 
<110> BfeJ^*^^1±CNisshinbo Industries, Inc.) 

<i2o> temmmitrnm 

<130> P-7605 



». 5#[ffl. li 
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* [5] 

3l3l5Pif : 2X ssc; 
[0142] ( 4 ) 

3%BS A^d^MI1KKA5 0 m 1 «C«U Slt3 0 
Trfel^P ^*>^£*t o/c„ ;XiC % XM/7>7ty> 
TfrilV -7 *7,7r h*g?& (3%B 

S A«:StP|S«JRA"C/SSR*2 0 0 0{8*«Ofc*>©> 
4 5mncgL, l^t3 0^K5if/c o x 

)S&iMU/c.> cn*r2[5]i&0i£U fcr*^>itt^l/tt3&> 
^/c3>s;^y-h^iSL/c. »CX7^K^/7^lr 
flgfRj&B 3 0 m 1 T 1 mVcfrL tc. «HftJC*ff»?K (i» 
8RKB2 0ml + BC I P$il 8Ml+NBTj#36 

[0143] 

[ftWOjft*] *»WCC<fc»K DNA^SCiSf^ 

s«©»^sscc*iji!R$nrcc@5est*if#-so 
[oi44] ztc. m&z^te&tcxv&mictmtc 

[0145] 
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<150> JP 11-173966 
<151> 1999-06-21 
<160> 5 

<L70> Patentln Ver. 2.0 
<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 1 

aaatqgqtac tgtgcctgtt a 21 
<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 2 
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qttacccaca taccacqaat c 
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<210> 3 
<211> 12 54 

<212> DIMA 

<213> Escherichia coli 
<400> 3 

aaatqqqtac tqtqcctqtt actqqqtttt ccttcqqtat cctattcccq qqaqtttatq 60 
ataqactttt cqacccaaca aaqttatqtc tcttcqttaa ataqtatacq qacaqaqata 120 
tcqacccctc ttqaacatat atctcagqqg accacatcqq tqtctqttat taaccacacc 180 
ccaccqqqca qttattttqc tqtqqatata cqaqqqcttq atqtctatca qqcqcqtttt 240 
qaccatcttc qtctqattat tqaqcaaaat aarttatatq tqqctqggtt cqttaatacq 300 
qcaacaaata ctttctaccq tttttcaqat tttacacata tatcaqtqcc cqqtqtqaca 360 
acqqtttcca tqacaacqqa caqcaqttat accactctqc aacqtqtcqc agcqctqqaa 420 
cqttccqqaa tqcaaatcaq tcqtcactca ctqqtttcat catatctqqc qttaatqqaq 480 
ttcaqtqqta atacaatqac caqaqatqca tccaqaqcaq ttctqcqttt tgtcactqtc 540 
acaqcaqaaq ccttacqctt caqqcaqata caqaqaqaat ttcqtcaqqc actqtctqaa 600 
actqctcctq tqtatacqat qacqccqqqa qacqtqqacc tcactctqaa ctgggggcqa 660 
atcaqcaatq tqcttccqqa qtatcqqqqa qaqqatqgtq tcaqaqtqqq qaqaatatcc 720 
tttaataata tatcqqcqat actqqqcact gtgqccgtta tactqaattq tcatcatcaq 780 
qqqqcqcqtt ctqttcqcqc cqtqaatqaa qaqaqtcaac caqaatgtca qataactgqc 840 
qacaqqcccq ttataaaaat aaacaataca ttatqqqaaa qtaatacaqc tqcaqcqttt 900 
ctqaacaqaa aqtcacaqtt tttatataca acqqqtaaat aaaqqagtta aqtatqaaqa 960 
aqatqtttat qqcqqtttta tttqcattaq tttctqttaa tqcaatgqcg qcqqattqcq 1020 
ctaaaqqtaa aattqaqttt tccaaqtata atqaqaatqa tacattcaca qtaaaaqtqq 1080 
ccqqaaaaqa qtactqqacc aqtcqctqqa atctqcaacc qttactqcaa aqtqctcaqt 1140 
tqacaqqaat qactqtcaca attaaatcca qtacctqtqa atcaqqctcc qqatttqctq 1200 
aaqtqcaqtt taataatqac tqaqqcataa cctqattcqt qqtatqtqqq taac 12 54 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 4 

aqccacatat aaattatttt q 21 
<210> 5 
<211> 285 
<212> DNA 

<213> Escherichia coli 
<400> 5 

aaatqqqtac tqtqcctqtt actqqqtttt ccttcqqtat cctattcccq qqaqtttatq 60 
ataqactttt cqacccaaca aaqttatqtc tcttcqttaa ataqtatacq qacaqaqata 120 
tcqacccctc ttqaacatat atctcaqqqq accacatcqq tqtctqttat taaccacacc 180 
ccaccqqqca qttattttqc tqtqqatata cqagqqcttq atqtctatca qqcqcqtttt 240 
qaccatcttc qtctqattat tqaqcaaaat aatttatatq tqqct 285 
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